Syk is a novel target of arsenic trioxide (ATO) and is involved in the toxic effect of ATO in human neutrophils.
The anticancer dug arsenic trioxide (ATO) is known to be toxic for human mononuclear and neutrophil cell populations by a mechanism that needs to be further investigated. Due to the well-characterized role of Syk kinase in phagocytosis and because activation and involvement of Syk in response to ATO treatment has never been reported in any cells, we decided to determine whether or not Syk is involved in the mode of action of ATO. Human neutrophils were freshly isolated and incubated in vitro with ATO and the role of Syk was evaluated in different neutrophil functions. We found that ATO increased phosphorylation of Syk and this was reversed by piceatannol, a Syk-specific pharmacological inhibitor. In addition, ATO increased the phagocytic ability of neutrophils and degranulation via Syk activation. Finally, using both pharmacological inhibition and cellular depletion of Syk via an antisense approach, we found that this kinase is involved in apoptosis. We conclude that Syk activation is an important step in the mode of action of ATO in mature immune cells such as neutrophils and is involved in rapid, intermediate and lengthy biological processes. This is the first study to report that Syk is activated by ATO.